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ABSTRACT

The Platanares, Copan (Honduras' geothermal
area s located in a highly faulted terrain of
Paleozole(?) metamorphic rocka, Cretaceous clastic
sedimentary rocks, and Tertlary volcanic rocks,
All thermal manifestations are located along
faults. The volcanic rocks are probably too 0ld to
‘represent the aurface expression of an active
crustal magma body. Thus, the thermal water I8
interpreted to te heated durlng deep circulation
in a regime of elovated heat flow. The water
ghemistry suggests that the geothermal reservolr
originates wlthin the Cretaceous sedimentary
sequence and that the reservoir tomperature may beo
as high as 240° C., Two exploration coreholes
penctrated the volcanic Sequence and bottomed
within Cretaceous rudbeds, Well PLTG-1 is 650 m
dvep and flows at 3 Mw thermal from a 160° C
permecable zone, Well PLTG-2 13 401 m deep and has
a thermal gradlient of 139° C/km. Exploratio
ériliing {s continuing, with a third corehole t
be drilled in May, 1987. A

INTROLUCTION

Tne Platanares geothermal area n the
Lepartment of Copdn 1s located {n west-contral
Honduras, about 30 km [rom the Guatemalan border
(Fig. '), Many bolling springs are present {n the
@rcs, most of which occur along the Quebrada de
Agua Callente; these thermal manifestattions have
prompted sevaral grothermal investigations
(Flores, 19801 Heixken et al., 1986), the mnst
recent of whieh 13 our current program of geology,
geophysics, hydrogeochemistry, and drilling. The
hydrogeochemical studies to ddte indicate that the
resarvolr rocks likely are & sequence of
Cretacenus recdbeds and that the reservoir tempera-
ture may be as high as 240° C (Goff et al., 1987).
Two thermal gradient core holes have been drilled
tnte the redbeds; PLTG-1 was drilled to 6%0 m and
PLTG - Lo U2 m, Permeable zones In PLTG-) pro-
duer 1HA00 € water at aboul 3 Mw thermal and the
Inas permeable rocks of PLTG-2 have a conductive
wradient of 1399 C/km. Geologlic studles have
produred a geologice map of about 2% km® of the
Platanares  aread and  d4re now focuaing on
radiometrtic-age determinations for the volcanie
rocka and lithologle and geochemical astudlea of
vores drom both wells, FPlannad electrical resis-
tivily surveys are aa yot unfinlshed,

STRATIGRAPHY

The oldest rocks in the area are
Paleozoic(?)-age achists, phyllitus, and
quartzites, which form a highland north of the
thermal area. Contacts between metamorphic rocks
and the younger Cretaceous and Tertiary rocks are
faults (Fig. 3). The metamorphic rocks form a high
mountainous terrain along the northern and north-
western margins of the geothermal area, and this
highland apparently has been a major source of
metamorphic olasts found {In Cretsceous and
Tertiary sed!mentary and pyroclastic units. Stream
and terrace gravels within the Quebrada de Agua
Caliente alsoc sre couposed of mostly metsmorphic
alasts.

The next vounger unit {s a redbed sequence,
the Valle de Angeles Group of Cretaceous age. At
Platanares, this Group consists of moderately- to
poorly-bedded ailtstone, pebbly coarse aandstone,
coarse immature sandstone, and conglomerate.
rocks are
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Figure <. Fault and lineament sketch map of northwestern Honduras, eastern Cuatemals, and northwestern
Salvadur. The Platanares geothermal ares is marked with the letter "P",

pale groen or tan where hydrothermally altered. ulthough one might be {mplied for a local 350-m-
The tutal thilckness of redbeda {n this area is not thick section of andesitic lavas encountered |in
known, but Is minimally 200 m; elsewhere {t can PLTG-V. The pyroolastic flows may be from the
reach thicknesses of 3300 m (Mills et al., 1967). Montana de Celaque, which 1s possibly a large
Chemlcal characteristics of the thermal waters resurgent cildera, located 30 Xm south of tne
sugr st that these redbeds may Ve the maln site. “re tuffs and lavas arec sllicified neir
reservoar rock (Goff et al., 1987). . in youngest many rfaul s and in corehole PLTG-),

rock unit {3 called the Padre Migurl Group and

v onunlary of mostly pyroclastlce rocks, including For lmplicity we have oultted deposits of
miasive nonwelded and we.ded rhyolitie tuffas, Stream te race gravels from the map (Fig. 3). They
pumice fall deposits, and {nterbudded vnlcani- form an irregular wedge, up to 60 m thick, along
clastic sandstones, The thickness (s highly tha bour.dary of the main apring area, near the
variable (n the Platanares area, reaching a eonflue ice with the Rlo Higulto,

maximum of /o0 m. The most voluminous volceanle ]

rocksd are silicic pyroclastic flows, characterized STHUCT JRE

by fine ash matrix with a few Lo scveral per cant

o lthite and pumtcee claanta that rarcely exceed 4 Stratification {n the voleanic rocks dips 14"
emo A Atameter. lndividual flows are many meters to 30Y to the § or SW; attitudes diverge from thin
thick, althpugh contactn botween flows are aaually raeglonal dip near faults and landslides., Bedding
[ TRIVITLIN Other Wwiffs Include pumice falls ard in the redbeda {3 gencrally to the 5 or 5W, with
surge depostty, Locally, thin redbeds are Inte, - dips of 159 to vertleal,

hudderd with the tuffs; theae may be correlative

with the Subinal Formation as doescribed by The Platanares area 13 highly dlarupted by
Nilllams and McBirney (1969Y). Padre Miguel Rucks normsl faultu over an area uf about 5 xm", The
elaewhere range In age fromyh to 17 m.y. (Willlams Padre Miguel Group of voleanle rocks s down-
and Mefirney, 1969; Duffield ot al,, 1987)., Vents faulted againat Crataceous redbeds on the K and

forr the voleanie rocks have nol been identified, GW, thus Jafining a NW-trendlng graben, The
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Figure 3.

gruaten s terminated on the N by a NE-trendirg
fault that places Paleozolc(?) metamorphic rocka
and Cretaccous redbeds against the younger
volcanie sequence. To the SE, outcropa of
Tertiary volcanlc rocks are continuous to the
Montana de Celaque, 30 km from Platanares.

Most of the thermal springs and all of the
bolling springs are located along a NW-trending
fault fone that bLlaects the graben; the Quulrada
de Agus Callente s eroded alung this fault zone.
Many of these aprings are depositing sinter that
locally cements atroam gravels to fora resistant
Leds  ang banks, Inavtive sinter Lerraces are
progent at aseveral locatfons along the Quebrada,
nome an mushoan J'0omo above the present stream,
Twa warm apringa are logated about 1.,% km SW of
the maln thermal area, along the E-W-trending
fault» that colnelde with the course of tho Rlo
l.a*a. No thermal manifestations are known north
of the fault terminaticn at the north end of the
graben or south of the Hlo Lara,
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\ LINE OF CROSS.BECTION

Slaplified geologio map and cross-section of the Platanares geothermal site.

The main trace of the fault along Quebrada de
Agua Calliente has strong physlographic expression,
including escarpments in river-torrace gravels
near the confluence with the Rio Higuito. A zone,
0.5 km wide, to the W of this main trace |is
complexly and highly faulted. The fault that
coinoldes with the Rio Lara is part of an E-W .ihe
of atrong lineation that is readily apparent on
saterllite (mages and extends wrll beyond the
project area both to the eas. and weat. Riov
Higuit¢ makes a right angle tur. at its confluence
with the Quebrada de Agua faliente and follown
this zune lo the cast, Wirll FLTG-2 1s located
about 200 m north of the ma,n trice of this zone;
abundant shears arni clastlec dixes aeen In core
from this hole may reflect !is proximity to the
Rio Lara fault. Similarly, highly fractured cor
from PLTG-1, located along the Quebrada de Agua
Caliente, reflects the degree of faulting there.

]
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TORNTLUSTONY

reo Puesicgie framescre 0f tne Platanares area
conaiats o o basement seguence o highly deformed
rileczorci?) metamorphic rocks that are overlain
Ly relaceous redbeds and Tertlary volcanlic rocks.
Allhiugn the age of the volcanic sequence ls not
y:U Knownh, the degree of weathering, ercslon, and
faulllng duggusls that these rocks are too old to
reflect the presence of an underlying magma
reseryolr i the crust. Thermal manifestations
are localizea alung faults that cut the entire
bedrock sectlion, and thus the general geotheramal
character I3 somewhat akin to a typlcal
hydrothermal system of the Jdasin and Range
province of the Unlted States.

The principal reservoir foi thc Platanares
geothermal system !s belleved to be within redbeds
of the Cretaceous Valle de Angeles Group, the top
of which {s at least U00-600 m beneath the surface.
cover of Tertiary volcanic rocks and younger
river-terrace gravels., Reservolr permeability la
tentatively interpreted as fracture permeab{lity;-
caused by fracturing along major fault zones.
Geothermometry applled to th2 thermal water
suggests a reservolr temperature as high as 2409
(Coff et al., 1987). The thermal water likely is
heated durling deep circulation In an environment
of high crustal heat flow. The two recently
drilled coreholes hold promise of a commercial®
grade resource at Platanares. Additional thermal

ACKNOWLEDGMENTS

This work {s funced by the G,
International Development.

Ageney for

REFERENCES CITED

Dengo, G. and Bohnenberger, 0., 1969, Structura.
development of northern Central Amerlica,
Amer. Assoc. Pet. Geol. Mem. 1i, p. 203-220.

Duffleid, W., et al., 1987, Geology of the Pavana
geothermal area, Departamento de Choluteca,
Honduras, Central America, Los Alamos Nat .
Lab. Rpt. (in press).

Flores, W. 1980, Geology of the Platanares area,
1n Report of the activities and Interpreta-
tion of results of the geothermal project of
Honduras 1979-1980: Energy Programme of the
Central American Isthmus, RLA/76/012.

GCofr, F., et al., 1987, Hydrogeochemical Investi-
gation of six geothermal sites In Honduras,
Central Amerjica, Los Alamos Nat. Lab. Rpt.
LA-10785-MS (ir press).

Heiken, G., et al., 1986, Geology of ‘the
Platanares geothermal Slte, Departamento de
Copdn, Honduras, Central America, Los Alamos
Nat. Lab. Rpt. LA-10634-MS, 24 np.

M{l1ls, R., et al., 1967, Mesozolc stratigraphy of

) Honduras, Bull. Amer. Assoc. Petrol. Geol.,

' v. 51, p. 17T11-1786.

Willlams, H. and McBirney, A., 1969, Volcanic
history of Honduras, Univ. of California Pub.

gradlent drilling and studles are planned before {n Geol. Sci., v. 85, p. 1-101,
recommendation for deep production wells are
consldered.
HJ |
el WK ‘ :
DISCLAIMER

This report way prepated us an account 0

Government, Neither the United States (jovernment not any ugency t
employces, makes uny warranty, cxpress or impl
bility for the accuracy, completenesy, or usrfulness o
proc'css disclosed, or represents that its use would nc
ence herein to any specific commercinl product, process,

i sessurily consti
muanulucturer, or otherwisc does not necessa . . o
ot Tavoring by the United States Government or any agency thereof. The views

mendation,

and opiniony of uuthors expressed herein do not nceess
U nited States Government or nny agency thereof.

f work sponsored by un ugency of the United Stales

hereof, nor any of their

jed, or assumes any legal liabiliiy or responsi-

{ any information, appuratus, product, or
) infringe privately owned rights. Refer-
ur service by trade name, trademutk,
tute of imp'y its endorsement, recom-

arily state «r reflect those of the



